WHAT IS CLAIMED IS: 



fit 



i — An el e ctric-componont mounting — s - y G tcm * 
wherein an electric component held by a component hokj^r is 
moved to and positioned at a target mounting position on a 
substrate, and the positioned electric component is/mounted on 
the substrate, said electric-component mounting system 
comprising- / 
a main body structure; / 
a drive device; / 

a movable portion movable ^^elative to said main body 
structure; a motion- transmitting member disposed on said 
main body structure and linearJy extending in one direction, said 
motion-transmitting member being operable to transmit tc^said 
movable portion a linear /motion ii^ said on e direction generated 
by an operation of said/drive device, such that thermal expansion 
of said motion-transmitting member causes a corresponding 
positioning error pf said movable portion in the direction of said 
linear mot^nJ-V 

\^ /^QP; °bj^ ct \fixedly disposed on one of said main body 
structure^nd-saia movable portion; 

ar/ image-taking device fixedly disposed on the other of 
said main body structure and said movable portion a^idjogerable 
to take^aiijjnage of said object, said object and said image-taking 
device being positioned relative to each other such that an error 
of relative positioning of said object and said image-taking device, 
>^iich-is-^ieLecLed oirtfae basis uf" tho imago -o£sa id obj e ct tak o n by ■ 
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said- — image u ta k i n g device, substantially represents a; 

thermal- expansion positioning error which is a positioning e^rar 
of said object which is derived from thermal expansion/of the 
electric-component mounting system; and / 

a controller operable to apply a drive signal/to said drive 
device, for controlling a position of said movable portion in the 
direction of said linear motion, said controller determining said 
drive signal on the basis of said image of said object taken by said 
image-taking device, so as to reduce aii amount of influence of 
said thermal- expansion positioning error on an actual position of 
said movable portion in the direction of said linear motion. 

2. An electric-component mounting system 
according to claim 1, wherein said image-taking device is fixedly 
disposed on said main body structure, at a position at which said 
image-taking device ^is not substantially influenced by the 
thermal expansion of the electric-component mounting system, 
while said object is fixedly disposed on said movable portion, at a 
position at which said object is influenced by the thermal 
expansion of t^e electric-component mounting system. 

3. An electric-component mounting system 
according' to claim 1, wherein said movable portion carries said 
component holder operable to hold said electric component by 
suction, and said object is fixedly disposed on said movable 
parrion, while said image-taking device is fixedly disposed on 
^aid-gram body structure and is operab le- to tak e not only -the 



* 
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tttta^enDf-^atd- objoct but aloo yan ima ge of said elect ric component? 
as held by said component holder. 



4. An e 



according to claim 1, where 
first movable portion, and 
carries said component ho 
component by suction, and 



ectric-component mounting system 



in said movable portion includes a 
a second movable portion which 
der operable to hold said electric 
said motion-transmitting member 
includes a first motion-trinsmitting member and a second 
motion- transmitting member which are operable to move said 
first and second movable portions, respectively, and which extend 
in respective directions intersecting each other, the first 
motion-transmitting member being directly mounted at one of 
opposite ends thereof on said main body structure, while said 
second motion-transmitting member being mounted at one of 
opposite ends thereon on said first movable portion and indirectly 
mounted on said main body structure, said object being fixedly 
disposed on said second mov able portion. 

5. An electric-component mounting system 
according to claim 1, wherein said movable portion includes a 
first movable portion, and a second movable portion which 
carries said component holder operable to hold said electric 
component by suction, and said motion-transmitting member 
includes a first motion-transmitting member and a second 
motion-transmitting member which are operable to move said 



be 
4r 



^-fe^t-and^seco n d mo v able pqrtioire rrespectiv ely, and - which es&eadr 




ig~- respective — directions — intersecting — ea^fe — ether, — the "first? 
mobion-transmitting member being directly mounted at one of 
opposite ends thereof on said main body structure, while said 
second motion-transmitting member being mounted at one of 
opposite enos thereon on said first movable portion and indirectly 
mounted on said main body structure, said object being fixedly 
disposed on saidyfirst movable portion. 

(S. An electric-component mounting system 
according to claim l\wherein said movable portion includes a 
first movable portion, Nand a second movable portion which 
carries said component holder operable to hold said electric 
component by suction, andNsaid motion-transmitting member 
includes a first motion- transmitting member and a second 
motion-transmitting member whM are operable to move said 
first and second movable portions, respectively, and which extend 
in respective directions intersecting^ each other, the first 
motion-transmitting member being directly mounted at one of 
opposite ends thereof on said main body structure, while said 
second motion-transmitting member being niounted at one of 
opposite ends thereon on said first movable portion and indirectly 
mounted on said main body structure, said object consisting of 
two objects fixedly disposed on said first and second movable 
portions, respectively. \ 



7. An electric-component mounting system 
acco rding tq xlai m 1, whe r ein said object is fixedly dis pesed\pn 
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s aid main body - structure, at a position at which said ubjecC i sraeft 
substantially influenced by the thermal expansion of/me 
electric-component mounting system, while said imag^taking 
device is fixedly disposed on said movable portion, apfe'a position 
at which said image-taking device is influenced by the thermal 
expansion of the electric-component mounting s^tem. 

8. An electric-comncment mounting system 
according to claim 1, wherein said movable portion includes a 
movable member which is movable^relative to said substrate and 
which carries said image-takim^device, said image-taking device 
being moved with said movsrole member to take an image of a 
fiducial mark provided orysaid substrate, as well as the image of 
said object, said object Joeing fixedly disposed on said main body 
structure. / 

/ 9. An electric-component mounting system 
according to claim 1, wherein said movable portion consists of a 
plurality of movable portions at least one of which includes said 
component/ holder operable to hold said electric component by 
suction, /at least one of the other of said plurality of movable 
portions including a movable member movable relative to said 
substrate, for the image -taking device to take an image of a 
fiducial mark provided on said substrate, 

/ said object consisting of a plurality of objects including at 
least one first object fixedly disposed on said at least one movable 
jP-orti on, and at lea st o n e-s econd object which ce r r c spondo to 3aid 
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at least one of said other of said plurality movable portions and 
which is fixedly disposed on said main body structure, 

said image -taking aevice consisting a plurality of 
image-taking devices including at least one first image-taking 
device which corresponds to said at least one movable portion 
and each of which is fixedly! disposed on said main body portion 
and operable to take not only an image of said at least one first 
object but also an image of/said electric component held by said 
component holder, said plurality of image-taking device further 
including at least one second image -taking device which is fixedly 
disposed on said at least me of said other of said plurality of 
movable portions, for taking not only an image of said at least 
one second object but also the image of said fiducial mark, 

and wherein said controller determines said drive signal, 
on the basis of the images pf said at least one first object and said 
electric component taken py said at least one first image-taking 
device and the images of said at least one second object and said 
fiducial mark taken by said at least one second image* taking 
device, so as to reduqe the amount of influence of said 
thermal-expansion positioning error on the actual position of 
each of said plurality of ijiovable portions in the direction of said 
linear motion. 



10. An electric-component mounting system 
according to claim 1, comprising a plurality of positioning devices 
each of which consists of said movable portion, said drive device 
and said motion-transmitting member, and wherein a set of said 
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object and said image -taki ng device is provided for each of said 
plurality of positioning devices. 



11. Art 

according to claim 1, w 
image-taking device which 
structure is provided at a 
apart from each other 
motion-transmitting memt 



electric-component mounting system 
lerein one of said object and said 
is fixedly disposed on said main body 
plurality of positions which are spaced 
the direction of extension of said 
er. 



ill 



12. A]i electric-component mounting system 
according to claim 1, wherein said object has a central portion 
and a peripheral portion which are imaged by said image -taking 
device such that said central portion and said peripheral portion 

each other, said central portion and 
said peripheral portion lid in respective two parallel planes which 
are spaced from said image-taking device by respective different 
distances when the image of said object is taken by said 
image-taking device, said central portion lying on one of said two 



parallel planes which is 
the other plane. 



nearer to said image -taking device than 



13. An electric-component mounting system 
according to claim 12, w herein said central portion has a surface 



having a lower value 
peripheral portion. 



of brightness than a surface of said 
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14. An electric-component mounting system 
according to claim 13, wherein the surface of said central portion 
has a lower value of light Reflectance than the surface of said 
peripheral portion. 

15. An electric-component mounting system 
according to claim 13, wherei n the surface of said central portion 
does not emit a light while t|ie surface of said peripheral portion 
emits a light. 



16. An /electric- component mounting system 
according to claim 12, wherein said object includes a main body, 
and a projecting portion extending from a surface of said main 
body, said central portion consisting of a distal end face of said 
projecting portion, while said peripheral portion consisting of a 

said main body which surrounds a 
ing portion. 



portion of the surface of 
proximal end of said project 



17. Ar 

according to claim 16, wherein 
portion has a circular shapfe 



electric-component mounting system 
said end face of said projecting 



18. An electric-component mounting system 
according to claim 16, wherein said distal end face of said 
projecting portion has an outer profile located outwardly of an 
outer profile of said proximal end, as seen in a direction in which 
the image of said object is taken by said image-taking device. 
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19. An electric-component mounting system 
according to claim 18, wheroin said peripheral portion is provided 
by an adhesive-backed layer attached to said portion of the 
surface of said main bodv, and said projecting portion is a 
projecting part of a projecting member, said projecting part 
having said distal end face, and a proximal end face opposite to 
said distal end face, said projecting member including a proximal 
end part having a smaller size in transverse cross section than 
said projecting part, said projecting member having a shoulder 



surface formed between 
proximal end face of said 



said proximal end part and said 
projecting part, said adhesive -backed 
layer having a through-hdle in which said proximal end part is 
fitted such that said shoulder surface is held in contact with a 
portion of said adhesive-bucked layer in which said through-hole 



is formed. 

20. A 

according to claim 1, 
imaging-frequency control 
device to take the image 



n electric-component mounting system 
wherein said controller includes 
means for operating said image-taking 
of said object more frequently when a 



rate of change of said thermal-expansion positioning error is 



relatively high than when 



An 



21 

according to claim 1, 
proportional-type drive 
determining said drive 



said rate of change is relatively low. 



electric-component mounting system 
wherein said controller includes 
signal determining means for 
signal, so as to reduce the amount of 



# 
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influence of said t h er mal- expan s ion pooitipiimg^ e rro r on th e 
actual position of said movable portimKm the direction of said 
linear motion, on an assumptipifthat an amount of thermal 
expansion of said motiop^fransmitting member at a given 
position in the direc£km of said linear motion is proportionally 
increased with/a distance of said given position from a 
predetermined reference point established on said 
motiprf^transmitting member in the direction of said linear 



